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18.4 mol/L 浓硫酸，控制溶液的液固比（体积：质量）为 10：1，常温下浸出 4 h，
铜的浸出率可以达到 90%以上。保证了整个工艺过程中铜的较高的回收率。 
2. 在锌粉置换金的条件实验中，通过正交试验研究方法得到在金离子置换
















置换时间 t 与金离子的置换率之间符合一级动力学反应；控制溶液的 pH 在
1~5 范围内时，溶液中金离子的置换率随 pH 的上升而升高；金离子的置换率会
随锌粉用量的增加而上升。 
3. 中试实验表明，对于含重金属的废水，藻粉吸附剂能够表现出良好的吸


































Electroplating waste water contains large amounts of heavy metals, and its 
composition is very complicated. Electroplating wastewater is widely recognized one 
of the pollutions, and it has made great attention to people. At the same time the 
electroplating waste water is a kind of second renewable resource. In this paper we 
used the pretreated algae as the adsorbent, the electroplating waste water from 
Wenton Group (Xiamen) Limited of Fujian as the research object, and studied the 
recovery rate of heavy metals. 
We proposed the biological and chemical processes to treat the copper 
electroplating wastewater which contained five steps, adsorption, desorption, 
neutralization, flocculating precipitation and acid leaching. In this study, we examed 
some factors on the rate of Cu2+ precipitation, such as the pH of the solution, stirring 
time and flocculant dosage and so on. In order to find the economical and reasonable 
leaching conditions, we carried out conditional experiments on the volume of the 
additional acid, the ratio of liquid to solid and the leaching time, the results showed 
that these three factors could directly affect the recovery rate of copper. 
For the treatment of gold electroplating wastewater, we proposed another 
biological and chemical process. This process contained three steps, the first two steps 
were the same with the treatment of copper electroplating wastewater, and the third 
step was “replacement”. In this paper, we mainly researched three influential factors, 
the time of replacement, pH of the solution and the consumption of zinc. 
We also carried out the field experiments to investigate the heavy metal recovery. 
The major conclusions of the conditional experiments and field experiment are 
summarized as follows: 
1. After adsorption and desorption by algae adsorbent, the concentration of 















we must strictly control the pH value of mixed solution when adding sodium 
hydroxide solution. The results indicated that the deposition rate of copper ion was up 
to 91%, when at room temperature we added 20% sodium hydroxide solution, 
controlled pH value at 11.3, stirred the mixed solution for 7 min, and added organic 
polymer flocculant — Sodium Polyacrylate (PAAS) of 1.5 mL. The concentration of 
PAAS was 0.5 g/L. 
The quality of leaching effect was directly related to the level of copper recovery. 
We got ideal technological conditions after studying on experimental conditions for 
sulfuric acid leaching of copper. Adding 18.4 mol/L sulfuric acid into per gram of 
Cu(OH)2 precipitation, controlling the liqud to solid ratio (volume: mass) at 10:1, 
leaching Cu2+ for 4 h at room temperature, the leaching rate of copper could reach 
more than 90%. 
2. By the orthogonal test method, we obtained that in the three influencing 
factors of the gold replacement rate, replacement time had the greatest affection, and 
the pH value of solution ranked second. As the amount of zinc powder had been 
excessive, its affection was not obvious.  
There was linear relationship between replacement time and the replacement rate 
of gold, and they were both as the first-order dynamics reaction. The gold 
replacement rate increased with the rise of the pH value when the pH of solution in 
the range of 1 to 5. When the amount of zinc power increased, the gold replacement 
rate would also rise.  
3. In the field experiments, we found that the algae adsorbent showed a good 
adsorption capacity for the heavy metal wastewater, the adsorption rate of various 
metal ions had remained at a high level (up to 90%). Desorption experiments showed 
that HCl was an efficient desorption, it made the desorption rate of metal ions reach 
more than 80% basically. The results provided a basis for recovery of heavy metals. 
The adsorption features of regenerative allowed the recovery of precious metal 
from the electroplating wastewater. The results of field experiments showed there was 
a good recovery rate of precious metal, the adsorption-desorption provided a new 















potential and application prospect. 









































年生产能力达到 3×108 m2 以上的电镀面积[2]。由此带来的电镀废水大量排放使土
壤和水源中重金属的积累不断加剧。据资料统计，全国电镀行业每年排放约 4×108 







































图 1-1 电镀的一般工艺[1] 

























Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
